Abstract: Dioncopseudobenedenia Yamaguti, 1965 (Monogenea: Capsalidae) is redefined. Dioncopseudobenedenia kala Yamaguti, 1965 (type species) is redescribed from type material from Hawaii and from new specimens from Heron Island, Queensland, Australia and New Caledonia. We made detailed observations on D. macracantha Yamaguti, 1968 from type material from Hawaii, and from new material from Heron Island and New Caledonia. Dioncopseudobenedenia ancoralis sp. n. is described from the gill chamber of Siganus lineatus (Valenciennes) from Green Island and Heron Island, Australia and from New Caledonia. This study confirms that only one pair of large central sclerites is present on the haptor in Dioncopseudobenedenia species. The male copulatory organ in species of Dioncopseudobenedenia is a penis contained in a fluid-filled space (= penis canal) with weakly muscular walls. Dioncopseudobenedenia kala and D. ancoralis bear a sclerite at the tip of the penis. In D. macracantha, the structure of the penis, which has no terminal sclerite, indicates it may combine the functions of a penis and a cirrus. Dioncopseudobenedenia is compared with Calicobenedenia Kritsky et Fennessy, 1999, the other capsalid genus with a single pair of large sclerites on the haptor. The large haptoral sclerites in species of Dioncopseudobenedenia resemble accessory sclerites, whereas those of C. polyprioni Kritsky et Fennessy, 1999 resemble hamuli. Observations of oncomiracidia confirmed that the large haptoral sclerites in D. kala are accessory sclerites. Haptoral morphology suggests that different Dioncopseudobenedenia spp. employ different means of attachment. Mating behaviour was observed twice between two different pairs of D. kala specimens from Heron Island. Two preserved specimens from Nouméa, New Caledonia had structures near the dorsal vaginal pore that we interpret as spermatophores. This is the first report of spermatophores in a capsalid inhabiting the gill chamber. The geographic distribution of Dioncopseudobenedenia spp. is discussed.
Some of our previous studies have revised genera of capsalid monogenean (platyhelminth) parasites in the Benedeniinae Johnston, 1931 : Metabenedeniella Yamaguti, 1958 (see Horton and Whittington 1994 ; Neobenedenia Yamaguti, 1963 (see Whittington and Horton 1996) ; Benedenia Diesing, 1858 (see Whittington et al. 2001, Deveney and Whittington 2010, Whittington and Deveney in press) and Menziesia Gibson, 1976 (see Whittington et al. 2001 . Here, another benedeniine genus, Dioncopseudobenedenia Yamaguti, 1965 , is reviewed. Whittington and Horton (1996) commented that Neobenedenia, species of which are characterised by the absence of a vagina, might have become a repository for benedeniines in which the vagina had been overlooked. We considered it possible that Dioncopseudobenedenia, characterised by Yamaguti (1965) by the absence of both pairs of hamuli such that the haptor bears only accessory sclerites and hooklets, may comprise some benedeniine species with "cryptic" (i.e. small and/or difficult to distinguish) hamuli. A precedent for this exists elsewhere in the Monogenea; Chisholm and Whittington (1995) observed tiny hamuli in two species of Dendromonocotyle Hargis, 1955 (Monocotylidae) that were previously considered to lack these sclerites. A re-examination of Dioncopseudobenedenia and its constituent species was further warranted because Kritsky and Fennessy (1999) described Calicobenedenia polyprioni Kritsky et Fennessy, 1999, another capsalid bearing only one pair of large haptoral sclerites.
MATERIALS AND METHODS
Mounted specimens of Dioncopseudobenedenia were borrowed from the following museum collections: Harold W. Manter Laboratory of Parasitology (HWML), W 529 Nebraska Hall, University of Nebraska State Museum, University of Nebraska -Lincoln, Lincoln, NE 68588-0514, USA (contact: Agustín Jiménez-Ruiz, fruiz@unlserve.unl.edu); Meguro Parasitological Museum (MPM), 1-1 Shimomeguro 4-Chome, Meguro-ku, Tokyo 153-0064, Japan (contact: Jun Araki or Takashi Iwaki at the postal address provided); Queensland Museum (QM), P.O. Box 300, South Brisbane, Queensland 4101, Australia (contact: Robert Adlard, RobertAd@qm.qld.gov.au); United States National Parasite Collection (USNPC), Beltsville, MD 20705, USA (contact: Patricia Pilitt, ppilitt@ars.usda.gov) .
Live material of some species of Dioncopseudobenedenia was obtained from teleost fishes speared at Heron Island, Queensland, Australia (23°27′S, 151°55′E) at the southern tip of the Great Barrier Reef during July 1999 and January-February 2000. Teleosts were identified using Randall et al. (1997) and their taxonomic validity and authorities were assessed using Nelson (2006) and Froese and Pauly (2011) . The fish classification adopted by Nelson (2006) is followed. Fish and parasites were sampled, processed and recorded as described by Deveney and Whittington (2010) . Larvae were sampled and viewed as described in Whittington et al. (1994) .
After preparing this paper, material from hosts off New Caledonia was kindly made available by Professeur J.-L. Justine (Muséum National d'Histoire Naturelle, Paris, France), which we incorporated into our investigation. Material from New Caledonia was stained with carmine and prepared following Justine (2005) . In text and the table, measurements are in µm unless stated otherwise, presented as the range with the mean in parentheses. Where measurements are paired sets separated by a multiplication sign, the first is length, the second width. One specimen of D. kala killed in boiling seawater was fixed unflattened in 10% buffered neutral formalin and processed and viewed for scanning electron microscopy (SEM) following Whittington et al. (2001) . Capsalid terminology follows Whittington et al. (2001) . Terminology and definitions for male copulatory organs follows Whittington and Kearn (2009a) .
New material from the present study is deposited in the Muséum National d'Histoire Naturelle [MNHN] , Paris, France (contact: Jean-Lou Justine, justine@mnhn.fr), in the QM (see above for details) and in the Australian Helminthological Collection (AHC) of the South Australian Museum [SAMA], Parasitology Section, North Terrace, Adelaide, South Australia 5000, Australia (contact: Leslie Chisholm, leslie.chisholm@samu-seum.sa.gov.au).
The following material was examined for comparative purposes: Calicobenedenia polyprioni -USNPC No. 88272 (paratype) (3 slides, 1 mounted haptor, 2 whole specimens) ex body surfaces of Polyprion americanus (Bloch et Schneider), Azores, Portugal; USNPC No. 88270 (paratype) (1 slide, 1 whole specimen) ex body surfaces of P. americanus, Blake Plateau, USA; USNPC No. 88271 (paratype) (7 slides, 2 mounted haptors, 6 whole specimens) ex body surfaces of P. americanus, Blake Plateau, USA. Remarks. Yamaguti (1965 Yamaguti ( , 1968 outlined the anatomy of Dioncopseudobenedenia spp. well. In capsalids, the male copulatory organ can be a protrusible muscular penis, or an eversible cirrus (Whittington et al. 2001) . Yamaguti (1965 Yamaguti ( , 1968 described the "cirrus pouch" (= penis canal) as "containing" the "prostatic reservoir" (= accessory gland reservoir). Our study of type specimens and other material of Dioncopseudobenedenia spp. indicates that the structure of the male copulatory organ of D. macracantha differs from that of D. kala. Observations of living specimens indicate that the male copulatory organ of D. macracantha may combine the functions of a 'penis' and a 'cirrus' similar to that described for two species of Neoentobdella Kearn et Whittington, 2005 (N. garneri Whittington et Kearn, 2009 and N. taiwanensis Whittington et Kearn, 2009 , see Whittington and Kearn 2009a whereas D. kala and the new taxon possess a male copulatory organ that is clearly a muscular penis. Whittington and Kearn (2009a) commented that relatively little evolutionary change may be required to switch from penis to cirrus function or vice versa; this difference in functional morphology can be consistent with closely related taxa. Yamaguti, 1965 Figs. 1-5, 6A-C, Fig. 2C ). Vitellarium omitted in region beneath marginal valve for clarity; vitellarium at anterior region of haptor shown by transparency to indicate posterior extent of follicles in body proper. B -Diagrammatic representation of anterior attachment organs, dorsal view, not drawn to scale. C -Diagrammatic representation of anterior attachment organs, ventral view, not drawn to scale. Abbreviations: aao -anterior attachment organ; agr -accessory gland reservoir; as -accessory sclerites; cgp -common genital pore; e -pigmented eye; G -glands of Goto; g -germarium; ifc -internal fertilisation chamber; lo -lobe; m -marginal valve; ö -oötype; p -pharynx; pc -penis canal; pe -penis; scl -sclerite at distal tip of male copulatory organ; te -testis; u -uterus; v -vagina; vp -vaginal pore; vr -vitelline reservoir. Scale bar = 375 mm.
RESULTS

Capsalidae
Dioncopseudobenedenia kala
et Gaimard), Heron Island, Queensland, Australia; QM No. GL218123-4 (2 slides, 2 specimens) ex gills and gill chamber of N. lituratus (Forster), Heron Island, Queensland, Australia (present study); MNHN JNC1516B4, B6, B8, B10-B11, B13, B15-B17, B19, B27-32 (16 slides, 16 specimens), SAMA AHC 29920 (6 slides, 6 specimens), MNHN JNC1552A1 (1 slide, 1 specimen, see Perkins et al. 2009 ), SAMA AHC 29919 (2 slides, 2 specimens) ex gills of N. unicornis, Île aux Goélands off Nouméa, New Caledonia (present study). Live specimens from Heron Island, Queensland, Australia (present study).
Redescription. For comparative measurements of material examined, see Table 1 . Total length approximately 1.5-3.9 mm. Accessory sclerites 30-80 long, just posterior to haptor centre (Figs. 1A, 2C, D) ; unclear whether accessory sclerites protrude from ventral haptor surface. One accessory sclerite of each pair small, misshapen in 4 of 19 paratypes. Hamuli absent. Fourteen hooklets at haptor periphery (Fig. 2C) . Marginal valve comprising small lobes, of moderately uniform width (Figs. 1A, 2C) with consistent relationship between lobes and hooklets: 3 lobes between each of hooklet pair II on posterior border of haptor; 4 lobes between hooklets of pairs II and III; 5 lobes between hooklets of pairs III and IV; 3 lobes between hooklets of pairs IV and V; 5 lobes between hooklets of pairs V and VI; 6-8 lobes between hooklets of pairs VI and VII; 9-17 lobes between hooklets of pairs VII and VIII (lobe number may differ between specimens but always arranged symmetrically); 9 lobes between hooklets of pair VIII on anterior border of haptor (Fig. 2C) .
Anterior attachment organs almost circular (Fig.1A , B, C); attached to body centrally but with free edges; not hooded (see fig. 1B of Whittington et al. 2001) . Lens remnants associated with pigmented eyes in all specimens, but often some distance from pigment cups. Type material and new Australian and New Caledonian specimens confirm presence of tiny, laterally directed papillae on body margin (papillae not drawn in figures due to scale). Absence of papillae due to specimen orientation in some individuals confirms marginal location.
Muscular sphincter between accessory gland reservoir and its duct. Vas deferens within penis muscular ( Fig. 2A) . Ducts entering male accessory gland reservoir in two regions: posteriorly and anterolaterally ( Fig. 2A) . Distal tip of penis bears short, gutter-shaped sclerotised structure (Figs.1A, 2A, B) . Conspicuous lobe dorsal to common . Vagina narrow distally, widening proximally about one-third along length; wider, proximal section with muscular walls, often dilated, spermfilled, vaginal pore dorsal ( Fig. 2A) . In two specimens of D. kala from N. unicornis off New Caledonia (SAMA AHC 29919 labelled as JNC1552A8, SAMA AHC 29920 labelled as JNC1516B5), stained structure on dorsal surface in region of vaginal opening interpreted as spermatophore (Fig. 3) .
Observations on eggs. Adult D. kala laid few tetrahedral eggs with sides 75-90 mm (n = 3) long and a filament 180-215 mm (n = 3) long, after removal from their host. A dish containing 5 adult parasites in FSW at 23°C for 12 h contained <30 eggs. At 23-27°C, these eggs hatched after 7-12 days.
Description of oncomiracidium (Fig. 4) . Based on 5 specimens; 3 measured. Oncomiracidium ~200 mm long. Accessory sclerites 9-19 (15) long. Anterior and posterior hamuli present, resembling tiny straight 'pegs'; length differing considerably between specimens: anterior hamuli, 2, 11; 1, 8; 2, 13; posterior hamuli, 2, 3; 2, 4; 5, 2. Structures that may be glands of Goto (Fig. 4 ) larger than those reported in larvae of Benedenia lutjani Whittington et Kearn, 1993 (see Whittington and Kearn 1993) and B. rohdei Whittington, Kearn et Beverley-Burton, 1994 (see Whittington et al. 1994 . Flame bulbs and arrangement of protonephridial ducts not determined with certainty because these structures were difficult to see without phase contrast optics, which were unavailable when larvae were studied. Position of 8 flame bulbs shown in Fig. 4 .
Observations on live adult specimens. Live D. kala attached to glass vessels made similar movements to B. rohdei (as Benedenia sp. 1) (Kearn and Whittington 1992) and mating was observed twice between 2 different pairs of D. kala. Parasites approached each other anterior end to anterior end ( Fig. 5B) , making frequent contact. Lateral contact between individuals resulted in parasites protruding the penis through the common genital pore and curling the edge of the body near the common genital pore dorsally (Fig. 5A ). These movements resulted in two worms each protruding their penis tip in the region adjacent to the dorsal vaginal opening of the other individual (Fig. 5B ). The process lasted 2-4 s. When the pairs had separated the vagina of one worm contained a large bolus of material without a boundary layer, similar to that observed in some fixed specimens, but no material was found in the vagina of the other specimen. There were some active spermatozoa in this material, but the bolus was not as dense as the putative spermatophores observed by us or those described by Kearn (1970) for Entobdella soleae (van Beneden et Hesse, 1864) Johnston, 1929. It is unclear if mutual copulation by intromission occurred although there is a large discrepancy between penis size and distal width of the vagina (e.g. Fig. 2A ) or whether it represented spermatophore exchange (e.g. Fig. 3 ). Fig.  3 shows the spermatophore partly in the vagina but with much of its mass external to the worm.
We observed another live worm insert its penis into its own oötype.
T y p e h o s t : Naso unicornis (Forsskål) (Acanthuridae, Perciformes). S i t e o n h o s t : Gills, including primary lamellae (by folding haptor transversely or longitudinally around individual primary lamella), gill arch and inside of operculum. T y p e l o c a l i t y : Hawaii. I n f e c t i o n d e t a i l s : At Heron Island (present study based on 2 host species): prevalence 22% (n = 18 fish); intensity 1-3 (3) (calculated from n = 4 infected fish dissected within 6 h of capture); off Nouméa (present study), prevalence 100% (n = 2 fish; intensity 23, 30). Remarks. Yamaguti (1965) described and Yamaguti (1968) redescribed D. kala. We base our comparison on Yamaguti (1965) . We compared it with material from Heron Island, lodged in QM. Of these specimens we regard GL18189, GL18192-3 and GL18196 as D. kala. There is some variation in the shape of the body between the Hawaiian specimens of Yamaguti (1965) , material from Heron Island and from New Caledonia (Fig. 6A , B, C, respectively), but we regard all as conspecific. Our studies of live D. kala indicate that variation in body shape is not due to processing. Variation in the shape of the anterior attachment organs appears largely due to handling. Specimens we collected from Heron Island are almost identical morphometrically to those collected by Young from the same locality (Table 1) .
Yamaguti (1965) did not describe the short, guttershaped sclerotised structure at the distal tip of the penis that may reinforce the terminal ejaculatory duct ( Fig. 2A, B) . (1965) depicted the vagina as a simple tube with a slight proximal swelling, but the vagina is narrow distally, widens dramatically about one-third along its length and the dilated, wider proximal section, which often contains sperm, has muscular walls ( Fig. 2A) . Mating behaviours in benedeniines are diverse. Dioncopseudobenedenia kala can insert its penis into its own oötype as can Benedeniella macrocolpa (Lühe, 1906 ) Johnston, 1929 (see Kearn and Whittington 1992 , Neobenedenia melleni (MacCallum, 1927 ) Yamaguti, 1963 (see Whittington and Horton 1996 and several species of Neoentobdella (see Whittington 2005, Whittington and Kearn 2009a, b) . Although Kearn et al. (1993) showed that isolated E. soleae were infertile, other benedeniines may self-inseminate (Kearn and Whittington 1992, Whittington and Horton 1996, Kearn and Whittington 2005, Whittington and Kearn 2009a, b, present study). At Heron Island, Dioncopseudobenedenia infections occur at low intensity (1-3 specimens) and self-insemination may be important for parasites that live in relative isolation. Putative external spermatophores (SAMA AHC 29919 labelled as JNC1552A8, SAMA AHC 29920 labelled as JNC1516B5; Fig. 3) , observations of possible intromission (Fig. 5B ) and penis insertion via the oötype suggest that D. kala possesses diverse insemination strategies. This is the first report of spermatophore production by a capsalid from the gills of a host (Kearn and Whittington 1992, Kearn et al. 2006) .
Dioncopseudobenedenia kala can be distinguished from D. macracantha by possessing a sclerite at the terminal tip of the penis and its much smaller accessory sclerites. It can be differentiated from the new species (see below) by its membranous marginal valve without muscular loculi and differences in the shape of the sclerite associated with the penis. Yamaguti, 1968 Figs. 6D-F, 7, 8, Observations. Yamaguti often used the term cirrus for the male copulatory organ in capsalids. He described the eversible male copulatory organ of Metabenedeniella hoplognathi (Yamaguti, 1942) Yamaguti, 1958 as a cirrus but also termed the male copulatory organ of D. macracantha a cirrus (Yamaguti 1968) . The penis of this species is often preserved at different states of extension. The wall of the penis canal of D. macracantha lacks strong musculature, but the organ itself is muscular (Fig. 8A, B) . The duct of the accessory gland reservoir is muscular and two bands of circular muscle span the proximal part of the male copulatory organ (Fig. 8B) .
Dioncopseudobenedenia macracantha
Yamaguti (1968) illustrated ducts running from each gland of Goto to the testes in his figure 13A , but he did not discuss these and we failed to find them. Yamaguti described the common genital pore as opening on the lobe immediately posterior and slightly lateral to the left anterior attachment organ. Our observations indicate that the common genital pore opens slightly submarginally and ventrally, and that the lobe lies dorsal to, and extends laterally over, the pore and body margin (Figs. 7,  8A ). The vagina is a conspicuous duct proximally, with a prominent narrowing and a widened muscular wall at its distal third with a dorsal pore (Figs. 7, 8A ). Most adult specimens have sperm in the proximal part of the vagina. Yamaguti (1968) depicted the large accessory sclerites with a recurved distal end (see Yamaguti 1968 fig. 1A ), but we observed only a tiny distal hook (Fig. 8D) . The accessory sclerites protrude from the ventral haptor surface; they appear to be functional, but are not associated with tendons or musculature despite their prominent proximal notch (Fig. 8D) . We noted prominent wavy muscles near the haptor periphery (Fig. 7) . The single specimen from Nouméa, New Caledonia conforms to the description above (see Table 1 for morphometric comparisons).
Yamaguti (1968) did not discuss the arrangement of lobes or the morphology of the marginal valve. The relationship between marginal valve and hooklets is: 3 lobes between hooklets of pair II on posterior border of haptor; 3-4 lobes between hooklets of pairs II and III and between hooklets of pairs III and IV; 3 lobes between hooklets of pairs IV and V; 6 lobes between hooklets of pairs V and VI; 7 lobes between hooklets of pairs VI and VII; 9 lobes between hooklets of pairs VII and VIII and between each hooklet of pair VIII on anterior border of haptor (Fig. 8C) .
T y p e h o s t : Naso unicornis (Forsskål) (Acanthuridae, Perciformes). Fig. 6D-F ) but we regard them as conspecific. The penis of D. macracantha is unusual and its structure and function were difficult to interpret. It is more muscular than the cirrus of species of Trimusculotrema Whittington et Barton, 1990 (see Whittington and Barton 1990) and Benedeniella Johnston, 1929 (see Kearn and Whittington 1992, Whittington 2010) and much shorter than the cirrus of species of Metabenedeniella (see Horton and Whittington 1994) . It resembles the male copulatory organ of Neoentobdella garneri (see Whittington T y p e l o c a l i t y : Hawaii. I n f e c t i o n d e t a i l s : At Heron Island (present study): prevalence 8% (n = 12 fish); intensity 2 (calculated from n = 1 infected fish dissected within 6 h of capture); off Nouméa (present study): prevalence 50% (n = 2 fish; intensity 1 (calculated from n = 1 infected fish). 
S i t e o n h o s t : Gills
brevirostris (present study). D e s c r i p t i o n : Yamaguti (1968). G e o g r a p h i c d i s t r i b u t i o n : Hawaii (Yamaguti 1968);
Heron Island, Queensland, Australia (Young 1970 ; present study); Nouméa, New Caledonia (present study). D e s i g n a t i o n o f t y p e s : Holotype and paratypes as designated by Yamaguti (1968) for D. macracantha (see "Material examined" section above).
Remarks. Yamaguti (1968) described D. macracantha from 9 specimens, 8 of which we have examined. One Ahead of print online version Deveney, Whittington: Dioncopseudobenedenia spp. from Pacific fishes and Kearn 2009a, their figure 2), but has less musculature in the canal wall and includes more musculature than the male copulatory organ of N. garneri. The penis of D. macracantha has some musculature at the proximal end of the penis surrounding the accessory gland reservoir (Fig. 8B) , and some muscle fibres in the penis (Fig.  8A ), but it is less muscular than that of D. kala and the new taxon described below. The walls of the penis have no apparent muscle fibres (Fig. 8B) .
One large specimen deposited by Young in the QM (GL18190) poses an interesting taxonomic conundrum because its male copulatory organ is clearly that of D. macracantha, but the accessory sclerites are small (36 and 45 long; Table 1 ).
Dioncopseudobenedenia ancoralis sp. n.
Figs. 9-11, Table 1 Material examined: QM Nos. GL18179-18182, GL18184-18188 (9 slides, 9 specimens) and GL18183 (1 slide, 1 mounted haptor) ex gills of Siganus lineatus (Valenciennes) from Green Island; GL218121 (1 slide, 1 specimen) ex gills of S. lineatus from Heron Island; MNHN JNC1366B1 (1 slide, 1 specimen), SAMA AHC 29921 (1 slide, 1 specimen = JNC1366B2) ex gills of S. lineatus off Îlot Canard, Nouméa City, New Caledonia.
Description. Dioncopseudobenedenia as amended above. (Based on studies of 2 live specimens from Heron Island [1 of which was later prepared for SEM] and 13 whole-mounts [9 complete specimens plus 1 mounted haptor from Green Island; 1 complete specimen from Heron Island; 2 complete specimens from Nouméa, New Caledonia]). Measurements presented below are of material from Green Island. See Table 1 for morphometric comparisons with single mounted specimen from Heron Island and two mounted specimens from Nouméa. Total length including haptor 1.14-2.02 (1.79) mm; maximum width 0.57-1.38 (1.15) mm at level of testes (Fig. 9A) . Haptor almost circular 241-420 (365) × 227-419 (351). Periphery of haptor proper distinctly muscular, loculate (Figs. 9A, 11) . Accessory sclerites well posterior on haptor, 20-31 (26) long, broad, tapering distally, with small A C B D notch proximally; no associated tendon (Fig. 9A) ; enveloped in ridge of (muscular?) tissue (Figs. 9A, D, 11) . One accessory sclerite missing in 3 of 11 specimens from Australia. Accessory sclerites not protruding from ventral haptor surface (Fig. 11) . Two pseudosepta extend anteriorly from posterior edge of haptor (Figs. 9A, D, 11 ). Fourteen hooklets 8-11.5 (10) long distributed as illustrated (Fig.  9D) . Haptor margin approximately 50-60 wide, scalloped at edges, thickened (muscular?) not membranous, loculate, each loculus modified forming cup-like (sucking?) structure (Fig. 11) . Arrangement of peripheral loculi and hooklets reasonably consistent: 2 lobes between each hooklet of pair II on posterior border of haptor; 3 lobes between hooklets of pairs II and III; 2 lobes between hooklets of pairs III and IV; 1 lobe between hooklets of pairs IV and V; 2 lobes between hooklets of pairs V and VI; 3 lobes between hooklets of pairs VI and VII; 4 lobes between hooklets of pairs VII and VIII; and 4-6 lobes between each hooklet of pair VIII on anterior border of haptor (Fig. 9A, D) . Anterior attachment organs almost circular, 130-225 (191) in diameter; anterior part glandular, posterior part a muscular (sucking?) region (Fig. 9A) . Body proper extends anteriorly nearly to anteriormost margin of anterior attachment organs (Fig. 9A) . Two pairs of eyes with lens remnants in all specimens. Pharynx 85-193 (157) × 136-273 (219) . Gut dendritic; unclear whether caeca confluent or not posteriorly. (Fig.  10B) . Penis muscular lying inside penis canal with narrow walls (Fig. 10B) . Vas deferens enters penis canal dorsally, winds to tip of penis; joins duct of accessory gland reservoir near distal tip of penis (Fig. 10A, B) . Intrapenile lengths of accessory gland reservoir duct and vas deferens with distinct musculature. Distal end of penis with sclerotised element similar to anchor or grappling hook (Figs. 9C, 10A, B) . Tissue folds at distal penis tip with terminal sclerite (Fig. 10A) . Wall of accessory gland reservoir merges with wall of penis canal; receives two bundles of ducts from accessory glands, one bundle proximally, one distally (Fig. 10B) . Uterus short, joining penis canal mid-way along its length. Germarium round, with internal (fertilisation?) chamber containing larger oocytes. Vitellarium extensive; extending from anterior margin on right side of body posteriorly to anterior margin of haptor; absent from region between pharynx and anterior attachment organs and absent from region of left anterior body near penis canal and common genital pore (Fig. 9A) . Vitelline reservoir irregularly elongate. Common genital pore ventral, submarginal, covered dorsally by rounded lobe, just posterior to left anterior attachment organ. Penis protrusible via common genital pore. Proximal end of vagina expands into spacious chamber. Distal part of vagina a narrow, simple tube. Vaginal pore dorsal, posterior to penis canal at level of posterior region of pharynx (Figs.  9A, 10B ). Pore without muscular adornments or lobes. Eggs tetrahedral with short slender plain appendage from one non-opercular pole. 
A B
T y p e h o s t : Siganus lineatus (Valenciennes) (Siganidae, Perciformes). S i t e o n h o s t : Gills, including primary gill lamellae, gill arches, gill rakers and inside of operculum. T y p e l o c a l i t y : Green Island, Queensland, Australia (16°46′00″S, 145°59′00″E) (material collected by Dr. P. Young, collection date unknown). I n f e c t i o n d e t a i l s : At Heron Island: prevalence 8% (n = 25 fish); intensity 1 (calculated from n = 2 infected fish dissected within 6 h of capture); off Nouméa: prevalence 100% (n = 1 fish); intensity 4.
G e o g r a p h i c d i s t r i b u t i o n : Green Island and Heron
Island, Queensland, Australia; off Nouméa, New Caledonia. E t y m o l o g y : The specific epithet ancoralis is derived from the Greek "of an anchor" and refers to the anchor-shaped sclerite at the distal tip of the penis. D e s i g n a t i o n o f t y p e s : Holotype QM GL18180, 9 paratypes QM GL18179, GL18181-18188 (all material ex gills of Siganus lineatus (Valenciennes) collected by Dr. P. C. Young from Green Island). Voucher QM GL218121
(1 slide, 1 specimen) ex gills of S. lineatus from Heron Island (present study); MNHN JNC1366B1 (1 slide, 1 specimen), SAMA AHC 29921 (1 slide, 1 specimen = JNC1366B2) ex gills of S. lineatus, Îlot Canard, off Nouméa, New Caledonia (present study).
Remarks. Dioncopseudobenedenia ancoralis bears a sclerite shaped like an anchor on its penis (Fig. 9C) ; the terminal penis sclerite in D. kala is gutter-shaped (Fig.  2B ) and a sclerite is absent in D. macracantha. The haptor of D. ancoralis has a periphery that resembles Pseudallobenedenia apharei Yamaguti, 1966 (see Yamaguti 1966 or the peripheral loculi in merizocotyline (Monocotylidae) monogeneans (Chisholm and Whittington 1999). The accessory sclerites of D. ancoralis do not protrude from the ventral surface of the haptor (Fig. 11) . A slight circular depression at the centre of the ventral haptor surface is not a central "loculus", but is associated with musculature of the peduncle joining the body proper of the worm to the haptor. The ridges of tissue associated with the accessory sclerites are similar to those of Benedenia sciaenae (van Beneden, 1856 ) Odhner, 1905 (see Whittington et al. 2001 Neifar et al. 1999, Chisholm and Whittington 2000) but the haptor of D. ancoralis bears only a single pair of pseudosepta and they do not lie within loculi.
Adult specimens of D. ancoralis have small testes and large glands of Goto. These organs may change size during development. Protandry has been reported in many capsalids (Kearn 1963 , Whittington and Kearn 1993 but it seems more likely that sexually mature specimens may undergo testicular atrophy as observed in Benedenia fieldsi Deveney et Whittington, 2010 and possibly in Benedenia disciliata Whittington et Deveney in press (Deveney and Whittington 2010, Whittington and Deveney in press, respectively) .
Dioncopseudobenedenia ancoralis resembles Neobenedenia vermiculariocola Gupta et Khanna, 1975 , listed as a species inquirenda by Whittington and Horton (1996) . We could not obtain specimens of N. vermiculariocola. Dioncopseudobenedenia ancoralis and N. vermiculariocola have small, widely spaced testes, a broad muscular penis and a small haptor with a wide periphery invested with musculature. Siganus vermicularis Valenciennes, the host of N. vermiculariocola (see Gupta and Khanna 1975) 
DISCUSSION
Adult Dioncopseudobenedenia species have a single pair of median haptoral sclerites. Larval morphology of D. kala confirms that these are homologous with the accessory sclerites of other benedeniines. Adult Calicobenedenia polyprioni also has only one pair of median haptoral sclerites, but these are tiny (around 20 mm; Kritsky and Fennessy 1999) , are more posterior on the haptor and most resemble posterior hamuli. In three of 11 specimens of D. ancoralis, one accessory sclerite was absent, and in four of 19 specimens of D. kala from Hawaii, one accessory sclerite was very small and misshapen. Ogawa et al. (1995b) noted similar deformities in the haptors of specimens of Neobenedenia and Deveney and Whittington (2010) highlighted similar deformities in accessory sclerites and hamuli in material of Benedenia fieldsi. Massa, 1903 (see Kearn 1971 and Benedenia jaliscana Bravo-Hollis, 1952 (see Whittington et al. 2001 ) and longitudinally as reported for B. rohdei (as Benedenia sp. 1, see Whittington and Kearn 1991). Both species' haptors can generate suction: they were able to attach to glass with their haptor flat. Dioncopseudobenedenia ancoralis attaches to primary gill lamellae, gill arches, gill rakers and the inside of the operculum using the marginal loculi to generate suction and were more difficult to remove from their host than other benedeniines.
Dioncopseudobenedenia spp. are recorded from acanthuroid teleosts from Hawaii, the Great Barrier Reef and Nouméa, in the Pacific. This is the first record of a capsalid from an acanthuroid from New Caledonia (see Justine 2010). The Acanthuroidei, however, are distributed widely throughout the Indo-Pacific and these parasites may be more extensively distributed. Capsalids display a wide range of host-specificity patterns (Whittington 1996) and D. kala and D. macracantha share N. unicornis as a host in Hawaii and New Caledonia but are recorded from different host species at Heron Island. The causes of this phenomenon are unknown but Heron Island may represent the limit of the geographic range of these monogenean species.
Other fish in the Acanthuroidei also host capsalids. The type host of Oligoncobenedenia nasonis (Yamaguti, 1965 ) (Benedeniinae) is Naso hexacanthus Bleeker, and Benedenia hawaiiensis (Yamaguti, 1968) Dioncopseudobenedenia spp. occur at lower prevalence and intensity at Heron Island than other benedeniines such as Benedenia lutjani (see Whittington and Kearn 1993) and B. rohdei (see Whittington et al. 1994 ). Rohde and Hobbs (1988) commented that rarity can reflect high pathogenicity or an Allee effect. Parasite populations on coral reef fish may vary over small spatial scales (Grutter 1998 , Cribb et al. 2000 but our sampling of potential hosts was limited. Rarity is an under-studied element in parasite ecology; further sampling and analysis of this host-parasite system could be useful in examining this phenomenon.
